Four new species of Vellozia are described and named after people linked to Velloziaceae and Brazilian botany. Vellozia everaldoi, V. giuliettiae, V. semirii and V. strangii are endemic to the Diamantina Plateau in Minas Gerais, Brazil. Vellozia giuliettiae and V. semirii are small species that share characteristics that would assign them to Vellozia sect. Xerophytoides, which include an ericoid habit with no leaf furrows and six stamens. Vellozia everaldoi, although a small, ericoid species, could not be placed in that section because it has conspicuous furrows, although it is considered closely related to species of that section. The fourth species, V. strangii, is a relative large species closely related to V. hatschbachii. Descriptions and illustrations of the species are followed by a discussion of their characteristics and putative relationships.
Introduction
Vellozia Vandelli (1788: 32 ) comprises a few more than 100 species endemic to the Neotropics, mostly in relatively dry, rocky or sandy habitats , Mello-Silva et al. 2011 . Following revision of Neotropical members of the family (Smith & Ayensu 1976) , several new species have been described (Smith & Ayensu 1979 , Smith 1985a ,b, 1986 , Menezes 1980a , Menezes & Semir 1991 , Mello-Silva & Menezes 1988 , 1999a ,b, Mello-Silva 1991a , 1993 , 1994 , 1996 , 1997 , in press, Alves 1992 , 2002 , Alves et al. 2014 , Ibisch et al. 2001 , probably indicating a large number of species yet to be discovered. Factors that led to this result are the restricted distribution of most of the species and the difficulty of accessing large areas of central Brazil (Mello-Silva & Menezes 1999a ). The four species described here are endemic to the Diamantina Plateau in the southern portion of the Espinhaço Range in Minas Gerais State, Brazil, an undoubtedly rich area (Giulietti et al. 1997) where the family has achieved its maximum diversity (Menezes 1980b , Mello-Silva 2004b . Three of these are inconspicuous species, although forming dense populations on rocky outcrops, but one is a showy and locally abundant species. They are all named after distinguished Brazilian botanists and/or people linked to Velloziaceae. One of the drawings is by Rogério Lupo, a Margaret Flockton Award recipient.
Taxonomic Treatment
Vellozia everaldoi N.L. Menezes, sp. nov. (Figs. 1, 5A) Vellozia everaldoi differs from all other species of Vellozia by its aquiferous hypodermis extending to furrows only. It is closer to V. taxifolia but differs from it by its arcuate leaves.
Type:-BRAZIL. Minas Gerais: Gouveia, Fazenda Contagem, 13 km à direita da rodovia Curvelo-Diamantina, 29 August 1981 (fl, fr), Giulietti, Semir, Menezes, Giulietti & Mattos CFCR1760 (holotype SPF!, isotypes K!, L!, NY, RB!, SP!, US).
Solitary, ericoid herbs, 5-25 cm tall. Stem much branched, to 1 cm diam. at base and 2-3 mm diam. at apex. Leaves spirotristichous, arcuate, sheaths brown, stramineous with serrate margins at apex, lamina 6.0-18.0 × 1.5-2.0 mm, linear-triangular, conduplicate and semiterete at distal half or third when dry, glabrous, soon deciduous, the margins serrate. Flowers solitary; peduncles 2.5-3.5 mm long, trigonous, glabrous, covered by the leaf sheaths; hypanthium 4-6 mm long, 2-3 mm diam. at apex, obdeltoid, trigonous, glabrous. Tepals ca. 8.0 × 2.5 mm, oblong-elliptic, violet, glabrous. Stamens 12, 1 opposite each sepal and 3 opposite each petal, of different lengths, filaments of the longer stamens ca. 3 mm long, of the shorter ca. 1.5 mm long, anthers ca. 1.5 mm long, yellow; staminal appendages alate; style ca. 5 mm long, stigma ca. 0.5 mm diam., trilobate. Capsule 4-7 mm long, 2-5 mm diam. at apex, stramineous, glabrous, dehiscent by apical large slits on the loculi. Seeds ca. 0.5 mm long, deep brown, reticulate-foveate. Leaf anatomy:-Blade dorsiventral. Cuticle thickened on both surfaces. Abaxial furrows about one-third thickness of lamina, papillae conspicuously coronulate. Stomata confined to furrows. Adaxial epidermis pluriseriate, adaxial uniseriate. Aquiferous 2-3-seriate hypodermis present on adaxial surface, extending adaxialy to the furrows as aquiferous parenchyma. Palisade mesophyll 3-4 cell-layers thick, adaxially merging with lacunar mesophyll. Fibrovascular bundles surrounded by a distinct endodermis. No large vessels present in each fibro-vascular bundle. Phloem strands 2, V-shaped, separated beneath the xylem by pericyclic fibres and parenchyma. Pericyclic fibres extending as girders, adaxially to the endodermis near palisade mesophyll and abaxially to the endodermis near epidermis; sometimes abaxial girder separated from vascular bundle by mesophyll cells. Strands of epidermal sclerified cells 1-3(-4) cell-layers thick present in both surfaces (based on Menezes 1001).
Habitat:-On rocky (quartzite) outcrops. Distribution:-Vellozia everaldoi is only found in a restricted area in the Diamantina Plateau, central Espinhaço Range, in Minas Gerais State.
etymology:-The species is named after Everaldo Gonçalves, a geologist and journalist, former instructor at University of São Paulo and Federal University of Minas Gerais, who guided Nanuza Menezes to interesting Velloziaceae spots and on whose farm populations of V. everaldoi were found for the first time.
Observations:-Vellozia everaldoi resembles species from Vellozia sect. Xerophytoides Smith & Ayensu (1976 : 48, Mello-Silva 1991 , with an ericoid habit and soon deciduous, short and semiterete leaf-blades. Nevertheless, its conspicuous furrows in leaf-blade are a feature present in most Vellozia outside that section. Here, it resembles V. taxifolia (Martius ex Schultes & Schultes 1829: 291) Martius ex Seubert (1847: 75) in its habit, but differs in the transverse posture of leaf blade, which is arcuate in V. everaldoi and flat in V. taxifolia. Moreover, the aquiferous hypodermis extending only to furrows is an anatomical character of V. everaldoi that is unique among all species of Vellozia thus far studied (Mello-Silva et al. 2011) . Its 12 stamens are distributed in the same manner as typical in the species with 12 stamens, e.g. V. jolyi Smith (1985a: 133) and V. prolifera Mello-Silva (1991a: 321) , one opposite to each sepal and three opposite each petal. It has also short alate staminal appendages like those of Vellozia abietina Martius (1823: 14) , V. prolifera and V. giuliettiae. This feature together with spirotristichous phyllotaxis, a leaf blade that is involute when dry, hypanthial emergences absent to laxly disposed, and poricidal capsules support Vellozia sect. Xerophytoides (Mello-Silva et al. 2011) and are all present in V. everaldoi, which is, then, expected to belong to that section. It has been collected with flowers in the cold, dry season, August and September.
Other specimens Caespitose, ericoid herbs, 3-22 cm tall. Stem few-to much-branched, 2-4 mm diam. at base and 1-2 mm diam. at apex. Leaves spirotristichous, straight, sheaths orange-brown, stramineous at apex, glabrous, margins entire, lamina 4.0-10.0 × 0.5 mm, linear-triangular, conduplicate and semiterete at distal third or fourth when dry, mucronate, abaxial side setose, adaxial glabrous, soon deciduous, the margins ciliate. Flowers solitary; peduncles ca. 1.5 mm long, trigonous, ribbed, glabrous; hypanthium 2-4 mm long, 2-3 mm diam. at apex, campanulate, trigonous, 12-ribed, glabrous. Tepals 1.00-1.50 × 0.03-0.06 cm, elliptic-spatulate, violet, glabrous. Stamens 6, the internal stamens geniculate at base, filaments of external stamens ca. 4 mm long, of internal stamens ca. 3 mm long, anthers ca. 1.5 mm long; staminal appendages alate; style 5-10 mm long, stigma 0.5-1 mm diam., trilobate. Capsule 2-6 mm long, 3-5 mm diam. at apex, campanulate, 12-ribed, stramineous, glabrous, dehiscent by apical large slits on the loculi. Seeds ca. 0.7 mm long, black, ruminate.
Leaf anatomy:-Blade dorsiventral. Cuticle slightly thickened on both surfaces. Furrows absent. Stomata on both surfaces. Epidermis uniseriate. Uniseriate hypodermis present on both surfaces. Mesophyll almost uniform, with a inconspicuous 3-4 cell-layers palisade mesophyll adaxially merging with lacunar mesophyll. Fibro-vascular bundles surrounded by a distinct endodermis. Vessels 1(-2) large, present in each fibro-vascular bundle. Phloem strands 2, Vshaped, separated beneath the xylem by parenchyma. Fibres extending as girders, adaxially to the palisade mesophyll and abaxially to hypodermis. Strands of subepidermal sclerified cells absent (all based on Menezes 1207). Habitat:-In sandy soil among rocky (quartzite) outcrops. Distribution:-Diamantina Plateau, central Minas Gerais State, forming large populations. etymology:-Vellozia giuliettiae is named after Ana Maria Giulietti Harley, a former professor at Universidade de São Paulo and Universidade Estadual de Feira de Santana, and a Brazilian botanical leader. Together with Nanuza Menezes, they initiated and supported the study of the campos rupestres vegetation with which Velloziaceae are always associated. She has produced many students, including one of the co-authors (RMS).
Observations:-Vellozia giuliettiae is one of the smallest species of Vellozia so far described, sometimes forming massive localized populations together with V. semirii. Distinctive features are the setose, mucronate leaf laminas, geniculate internal stamens, alate staminal appendages and many-ribbed, campanulate capsules. It has been collected with flowers and fruits both in the hot, rainy season, January and February, and in the cold, dry season, July to September. The illustration of V. giuliettiae (Fig. 2) (Figs. 3, 5C) Vellozia semirii is closely related to V. prolifera from which it differs by absence of the disproportionately long branches associated with vegetative propagation and by the six to nine staminate androecium, which has no appendages. Solitary, small ericoid herbs, sometimes caespitose when young, 6-28 cm tall. Stem much-branched, to 4-20 mm diam. at base and 2-3 mm diam. at apex. Leaves spirotristichous, straight, sheaths brown, cinereous at apex, the new ones ciliate at margins, the old ones entire, lamina 1.000-4.000(-6.000) × 0.005-0.01 cm, linear, conduplicate and semiterete at distal third when dry, glabrous, soon deciduous, the margins serrate towards apex and ciliate towards base. Flowers solitary; peduncles 1-4 cm long, trigonous, glabrous, becoming curved at fructification; hypanthium 2-5 mm long, 2-4 mm diam. at apex, obdeltoid to obovoid, sometimes oblong-obovoid, strong trigonous, alate, glabrous. Tepals 1.00-1.50 × 0.05-0.07 cm, elliptic, violet, glabrous. Stamens 6, filaments ca. 3 mm long, anthers ca. 3 mm long, yellow; staminal appendages absent; style ca. 1 cm long, stigma ca. 1.5 mm diam., trilobate. Capsule 5-10 mm long, 2-5 mm diam. at apex, stramineous, glabrous, sometimes minutely and laxly verruculous, dehiscent by apical large slits on the loculi. Seeds deep brown, reticulate-foveate.
Leaf anatomy:-Blade dorsiventral. Cuticle thin on both surfaces. Furrows absent. Stomata present on both surfaces. Epidermis uniseriate. Uniseriate hypodermis present on both surfaces. Mesophyll almost uniform, with a inconspicuous 3-4 cell-layers palisade mesophyll adaxially merging with lacunar mesophyll. Fibro-vascular bundles surrounded by a distinct endodermis. Large vessels, 1(-3), present in each fibro-vascular bundle. Phloem strands 2, Vshaped, separated beneath the xylem by parenchyma. Fibres extending as girders, adaxially to the palisade mesophyll and abaxially to hypodermis. Strands of subepidermal sclerified cells 1 cell-layer thick present beneath adaxial surface (all based on Menezes 1159, Mello-Silva 1769). Habitat:-Bare (quartzite) rocky plains that accumulate sand and organic material in deeper places. Distribution:-Vellozia semirii is found on the Diamantina Plateau, central Minas Gerais State, forming large populations.
etymology:-The species is named after João Semir, a general systematist from Universidade Estadual de Campinas. He has always been interested in Velloziaceae and for many years has debated their classification with Nanuza Menezes, with whom he has published (Menezes & Semir 1990 , 1991 .
Observations:-Among species of Xerophytoides group, V. semirii mostly resembles V. prolifera and can be distinguished by lacking the characteristic mode of vegetative propagation of V. prolifera, whereby some of its branches become disproportionately long, as much as 1 m. Vellozia prolifera has also staminal appendages and twelve-staminate flowers. By contrast, the flowers of V. semirii lack the staminal appendages and are normally six staminate, although sometimes they can have nine stamens, one opposite each sepal and two opposite each petal. Nine staminate flowers is a condition not present in any other Velloziaceae except for a few populations of V. hirsuta Goethart & Henrard in Henrard (1937 : 374, Mello-Silva 1990 . The two stamens opposite the petals have different lengths, a situation similar to those species with one stamen opposite to each sepal and three opposite to each petal (e.g. V. everaldoi, V. jolyi and V. prolifera), in which the two lateral stamens are shorter than the central one. Also, V. giuliettiae, and sometimes populations of V. minima Pohl (1828: 119, Mello-Silva CFCR5400) , exhibit the internal row of stamens shorter than the external one. These situations could indicate a possible evolutionary reduction in length before suppression of the lateral stamens (Menezes 1980b (Menezes , 1984 (Menezes , 1988 Vellozia strangii L.B.Sm. ex Mello-Silva, sp. nov. (Figs. 4, 5D) Vellozia strangii is morphologically similar to V. hatschbachii. It is, however, a more robust plant, and the hypanthium is subdensely covered with stipitate glandular emergences and has a much longer tube. Herbs, caespitose or not. Stems 5-80 × 3-9 cm. Leaves spirotristichous, arcuate, sheaths brown, abundantly covered with orange resin, lamina 17.0-40.0 × 0.8-3.0 cm, linear-triangular, glabrous, marcescent and reflexed, margins serrate, midrib serrate towards apex at abaxial side. Flowers 3-6; peduncles 6-14 cm long, trigonous, subdensely covered with Notes on all new species:-A recent, more complete analysis of Velloziaceae (Mello-Silva et al. 2011) permits some assumptions on the relationships of these new species in a phylogenetic framework. Vellozia giuliettiae and V. semirii share morphological characteristics that would assign them to V. sect. Xerophytoides (Smith & Ayensu 1976) , such as ericoid habit with no leaf furrows and six stamens. The species from that section are among the few Neotropical ones that were once classified as Xerophyta Jussieu (1789 : 50, see Mello-Silva 1991b , but its representatives so far analysed always been embedded in Vellozia, either as monophyletic assemblages (Mello-Silva et al. 2011) or not (Mello-Silva 2000 , 2005 , Salatino et al. 2001 . As a clade, they are supported by losses of furrows and abaxial sclerified strands in leaf and a belt of sclerified cells in the pedicel (Mello-Silva et al. 2011) . These characters are also features of both V. giuliettiae and V. semirii. In regard to V. everaldoi, it is also a more or less ericoid species with 12 stamens, which are also found in V. prolifera, a species assigned to Vellozia sect. Xerophytoides (Mello-Silva 1991a) and always associated with species from that section (Mello-Silva 2000 , 2005 , Mello-Silva et al. 2011 . Furthermore, the clade that corresponds to Vellozia sect. Xerophytoides is embedded in a larger clade supported by spirotristichous phyllotaxis, a hypanthium that is smooth or with laxly disposed emergences, fringed or alate staminal appendages and poricidally dehiscent capsules (Mello-Silva et al. 2011) . These characters are all present in V. everaldoi, and thus it also could reasonably be related to Vellozia sect. Xerophytoides.
Vellozia strangii seems to be morphologically similar to V. caput-ardeae and V. hatschbachii, sharing with them three synapomorphies (Mello-Silva et al. 2011) , viz., the loss of abscission line between sheath and lamina, thus the old leaves being marcescent and reflexed, and the loss of the fringed staminal appendages. This small clade is embedded in the same clade as the other species above. 
